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SYSTEM AND METHOD FOR
CONTROLLING MULTIPLE PROCESSING
UNITS WITH A SINGLE INPUT DEVICE

FIELD

Embodiments of the mvention are related to a multiple
processing unit system, and more particularly to a system and
method for controlling multiple processing units with a single
input device.

BACKGROUND

The need for more effective and versatile computing envi-
ronments continually grows as technology evolves and as
users’ demands increase. Today, more and more users have
computing environments with multiple processors, and
sometimes even with multiple displays as well. These users
may want to utilize the shared resources of their computing
environments in an easy fashion, such that their needs are met
with ease and comiort.

Most processors and displays today support input devices,
such as a keyboard and mouse. These input devices send input
signals to the processor, and the processor’s response to the
input signals 1s displayed on the display. Many of these pro-
cessors and displays, however, support only a local mput
device connection, such that the input device only has the
capability to control the processor and display to which it 1s
directly connected. This limitation undercuts the goal of opti-
mizing efficiency and effectiveness ol a multi-processor or
multi-display distributed computing system. Users often do
not want to connect mput devices to each processor 1n their
system due to cost and space considerations.

Some existing systems allow users to use a single 1nput
device and a single processor with different displays. In these
systems, the single mput device 1s connected to the single
processor, and the single processor 1s connected to multiple
displays. There are other existing systems that allow users to
use a single iput device with different processors, but these
systems require either a hardware switch (e.g. a keyboard-
video-mouse, or KVM, switch) or a key depression (for
example, on a keyboard) for input to be manually switched
from one processor to the next.

For these and other reasons, there 1s a need for embodi-
ments of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a block diagram of a system for controlling
multiple processing units with a single input device according,
to one embodiment of the invention.

FIG. 2 1s a block diagram of a system for controlling
multiple processors and displays with a single input device
according to another embodiment of the invention.

FIG. 3 1s a block diagram of a system for controlling
multiple processors and a single display with a single input
device according to an alternate embodiment of the invention.

FI1G. 4 1s a block diagram of an apparatus according to one
embodiment of the invention.

FIG. 5 1s a block diagram of a system for controlling
multiple processors and displays with a single input device
according to another embodiment of the invention.

FIG. 6 1s a detailed view of transition areas on a display
according to one embodiment of the invention.

FI1G. 7 1s a detailed view of a display map for determining,
a next processing unit according to one embodiment of the
ivention.
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FIG. 8 1s a detailed view of a display map for determining,
a next processing unit according to another embodiment of
the mnvention.

FI1G. 9 1s a high-level flow diagram that 1llustrates a method
for forwarding mput signals of an put device to a next
processing unit according to one embodiment of the mmven-
tion.

FIG. 10 1s a high-level flow diagram that illustrates a
method for checking a display map and transferring process-
ing of operations to a next processing umt according to
another embodiment of the invention.

FIG. 11 1s a flow diagram that illustrates a power-up cycle
for a processing unit and display map 1nitialization according
to one embodiment of the invention.

FI1G. 12 1s a flow diagram that 1llustrates a control cycle for
transierring processing of operations to a next processing unit
according to one embodiment of the mvention.

FIG. 13 1s a flow diagram that illustrates a wait cycle
according to one embodiment of the mvention.

DETAILED DESCRIPTION

In the following detailed description of the embodiments of
the invention, reference 1s made to the accompanying draw-
ings which form a part hereot, and in which 1s shown by way
of 1llustration specific preferred embodiments. These
embodiments are described 1n suificient detail to enable those
skilled 1n the art to practice the mvention, and it 1s to be
understood that other embodiments may be utilized and that
logical, mechanical and electrical changes may be made with-
out departing from the spirit and scope of the present mven-
tion. The following detailed description 1s, therefore, not to be
taken 1n a limiting sense.

FIG. 1 1s a block diagram of a system for controlling
multiple processing units with a single input device according
to one embodiment of the invention. In this embodiment, a
system 100 includes an input device 102, a master processing,
unmit 104, and a next processing unit 106. The input device 102
1s coupled to the master processing unit 104, and the master
processing unit 104 1s additionally coupled to the next pro-
cessing unit 106. A master processing unit refers to a process-
ing unit that 1s coupled to an input device.

The 1input device 102 1s any device operated by a user that
provides data to a computer or computer system. Embodi-
ments of the invention are not limited to a particular type of
input device. In one embodiment, the input device 102 1s a
mouse. In other embodiments, the input device 102 1s amouse
and a keyboard. In still other embodiments, the input device 1s
a trackball, a trackpad or touchpad, a joystick, or the like.

The mput device 102 imitially controls input operations on
the master processing unit 104. Input signals generated by the
input device 102 are transmitted to the master processing unit
104. Control of the mnput device 102 1s switched between the
master processing umt 104 and the next processing unit 106
based on movement of the mnput device 102.

In some embodiments, the system 100 further includes a
display. In these embodiments, the master processing unit
104 1s coupled to the display. The display presents output
from the master processing unit 104 and the next processing
unit 106. In other embodiments, the system 100 further
includes a first display and a second display. In these embodi-
ments, the master processing unit 104 1s coupled to the first
display and the next processing unit 106 1s coupled to the
second display. The first display presents output from the
master processing unit 104 and the second display presents
output from the next processing unit 106.
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FIG. 2 1s a block diagram of a system for controlling
multiple processors and displays with a single input device
according to another embodiment of the invention. In this
embodiment, a system 200 includes input device 202, master
processing unit 204, first display 206, next processing unit
208, and second display 210. The first display 206 1s opera-
tively coupled to the master processing unit 204. The second
display 210 1s operatively coupled to the next processing unit
208. The first display 206 presents output from the master
processing unit 204, and the second display 210 presents
output from the next processing unit 208. In one embodiment,
the next processing unit 208 1s operatively coupled to the
master processing unit 204 through any available network
connection (such as an Ethernet connection), and the master
processing unit 204 1s operatively coupled to the input device
202.

At start-up of the system 200, the input device 202 sends
input signals to the master processing unit 204. These 1mnput
signals trigger movement of a pointer on the first display 206.
In this fashion, the mnput device 202 controls the movement of
the pointer. Embodiments of the invention are not limited to a
particular type of pointer. In a graphical user interface, a
pointer 1s a small arrow or any other symbol on the display
screen that moves as a user moves an mput device (such as a
mouse, a trackpad, or the like). In an alternate embodiment,
such as 1n a text processing program, the pointer 1s an I-beam
pointer.

In one embodiment, the first display 206 includes right,
left, upper, and lower transition areas. In operation, according
to one embodiment, the master processing unit 204 detects
when the pointer 1s located in the left transition area of the first
display 206. When this event 1s detected, the master process-
ing umt 204 reads a first display map to determine that sub-
sequent input generated by the input device 1s to be forwarded
to the next processing unit 208 (which 1s located to the left of
the master processing unit 204, as shown in FIG. 2). One or
more input signals from the mput device 202 are thereby
transierred, and control of operation switched, to the next
processing unit 208. The mnput signals from the mnput device
202 that are forwarded to the next processing unit 208 trigger
movement of a second pointer on the second display 210. The
next processing unit 208 later detects when the second pointer
on the second display 210 1s located 1n the right transition area
of the second display 210. When this occurs, the next pro-
cessing unit 208 reads a second display map to determine that
subsequent mput generated by the mput device 1s to be for-
warded back to the master processing unit 204 (which 1s
located to the right of the next processing unit 208, as shown
in FIG. 2). One or more mput signals from the input device
202 1s thereby transferred back to the master processing unit
204 from the next processing unit 208.

FIG. 3 1s a block diagram of a system for controlling
multiple processors and a single display with a single input
device according to an alternate embodiment of the invention.
A system 300 includes input device 302, master processing,
unit 304, next processing umt 310, display switch 306, and
display 308. The input device 302 1s operatively coupled to
the master processing unit 304. The display 308 1s operatively
coupled to the display switch 306. The master processing unit
304 1s operatively coupled to the next processing unit 310.
The display switch 306 1s operatively coupled to each of the
master processing unit 304, the next processing unit 310, and
the display 308.

In this example embodiment, the input device 302 controls
a pointer on the display 308 that moves 1n two or more
directions, mcluding the left, right, upper, and lower direc-
tions. The display 308 includes two or more transition areas,
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such as a leit, a right, an upper, and a lower transition area.
Control 1s switched between the master processing unit 304
and the next processing unit 310 based on movement of the
input device 302. The master processing unit 304 transfers
one or more mput signals from the input device 302 to the next
processing unit 310 when the pointer controlled by the input
device 302 1s located 1n a transition area of the display 308. In
addition, the display switch 306 1s toggled when the pointer 1s
located within the transition area of the display 308. When the
display switch 306 1s toggled, control of the display 308 is
switched between processing unmits. Thus, when the display
switch 306 1s toggled to a first position, the display 308 1s
controlled by the master processing unit 304, wherein output
from the master processing unit 304 1s sent to the display 308.
When the display switch 306 1s toggled to a second position,
the display 308 1s controlled by the next processing unit 310,
wherein output from the next processing umit 310 1s sent to the
display 308. In some embodiments, the display switch 306 1s
a hardware-based video switch.

FIG. 4 1s a block diagram of an apparatus according to one
embodiment of the invention. In this embodiment, an appa-
ratus 400 includes a processor 406, a memory 402, an input/
output device 408, and a mass storage device 404, each
coupled to one another. The input/output device 408 has many
functions, including providing input signals to the processor
406. The mass storage device 404 includes a machine-acces-
sible medium. The machine-accessible medium has machine-
executable instructions stored thereon. In one embodiment,
the machine-executable mstructions are executed by the pro-
cessor 406 from the memory 402 to control two or more
processing umts from the input/output device 408 based on
movement of the mput/output device 408 1n a two-dimen-
sional manner. In one embodiment, the mput/output device
408 includes a mouse that moves 1n two dimensions.

FIG. 5 1s a block diagram of a system for controlling
multiple processors and displays with a single mput device
according to another embodiment of the invention. In this
embodiment, a system 500 includes input device 516, first
processing unit 510 (Processing Unit, ), first display 312 (Dis-
play,), second processing unit 308 (Processing Unit,), sec-
ond display 506 (Display, ), third processing unit 502 (Pro-
cessing Unit,), third display 504 (Display,), fourth
processing umt 514 (Processing Unit,), fourth display 518
(Display,), fifth processing unit 520 (Processing Unit.), and
fifth display 522 (Display.).

In one embodiment, the first processing unit 310 1s a master
processing unit because 1t 1s operatively coupled to the input
device 516. The first display 512 1s operatively coupled to the
first processing unit 310. The second display 506 1s opera-
tively coupled to the second processing unit 308. The third
display 504 1s operatively coupled to the third processing unit
502. The fourth display 3518 i1s operatively coupled to the
fourth processing unit 314. The fifth display 522 1s opera-
tively coupled to the fifth processing unit 520. The first pro-
cessing umt 510, the second processing unit 508, the third
processing unit 502, the fourth processing unit 514, and the
fifth processing unit 520 are operatively coupled to one
another.

In operation, the mnput device 516 transmits input signals to
the first processing unit 510 and controls movement of a
pointer on the first display 512. When the {irst processing unit
510 detects that the pointer 1s located 1n a transition area of the
first display 512, the first processing unit 310 forwards sub-
sequent mput signals of the mput device 516 to a next pro-
cessing unit (which will be either the second processing unit
508, the third processing unit 502, the fourth processing unit

514, or the fifth processing unit 520). FIGS. 6-8 1llustrate how
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the first processing unit 510 determines which processing unit
1s the next processing unit according to various embodiments.

FIG. 6 1s a detailed view of transition areas on a display
according to one embodiment of the invention. A transition
area 1s any location or area on the display that 1s defined by an
operating system, an application program, or a user. When a
pointer 1s detected 1n the transition area, control 1s transferred
to a next processing unit. Embodiments of the invention are
not limited to any particular size, shape or location on a
display for a transition area. In one embodiment, the area near
cach edge of the display defines a transition area.

The mput device 516 (shown 1n FI1G. 5) controls movement
ol the pointer on the first display 512. As shown 1n FIG. 6, the
first display 512 includes a top transition area at the top of the
display, a bottom transition area at the bottom of the display,
a right transition area at the right side of the display, and a left
transition area at the left side of the display. In one embodi-
ment, 1f pointer 1s 1n a top location 602, then the pointer is in
the top transition area. In another embodiment, if pointer 1s in
a right location 604, then it 1s 1n the right transition area. In
still another embodiment, 1f pointer 1s 1n bottom location 606,
then 1t 1s 1 the bottom transition area. In a further embodi-
ment, if pointer 1s 1n a left location 600, then 1t 1s 1n the left
transition area. When the pointer 1s located within any of the
transition areas of first display 512, first processing unit 510
searches a display map to determine the next processing unit
that will receive subsequent iput signals from the input
device 516.

FIG. 7 1s a detailed view of a display map for determining,
a next processing unit according to one embodiment of the
invention. A display map 700 includes a plurality of control
processing unit indexes, one or more display transition-area
indexes, and one or more next processing unit entries that are
cach referenced by one of the control processing unit indexes
and one of the display transition-area indexes. In this example
embodiment, columns are mndexed by a processing unit 712,
and rows are indexed by a transition area 714. The column
indexes correspond to the processing unit having current con-
trol from the mput device 516 (1.e. recerving current input
signals from the input device 516). The display map 700
includes a first column index 710 for the first processing unit
510 (Processing Unit, ), a second column index 708 for the
second processing unit 308 (Processing Unit, ), a third col-
umn ndex 706 for the third processing unit 502 (Processing
Unait,), a fourth column mdex 704 for the fourth processing
unit 514 (Processing Umnit, ), and a fifth column 1ndex 702 for
the fifth processing unit 520 (Processing Unit. ). The display
map 700 also includes a first row index 716 for a left transition
area of the first display 512, a second row index 718 for a right
transition area of the first display 512, a third row index 720
for a top transition area of the first display 512, and a fourth
row index 722 for a bottom transition area of the first display
512.

When the pointer 1s 1n the top location 602 (as shown in
FIG. 6), 1t 1s located 1n the top transition area of the first
display 512. When the first processing unit 510 searches the
display map 700 to determine the next processing unit, 1t uses
the first column 1index 710 (for the current processing unit),
and the third row index 720 (for the top transition area) to
locate the entry in the display map 700 corresponding to the
next processing unit. As shown i FIG. 7, the first column
index 710 and the third row imndex 720 contain an entry for
Processing Unit, (the second processing unit 508). This entry
in the display map 700 informs the first processing unit 510
that the second processing unit 508 i1s the next processing,
unit, and the first processing unit 510 1s then able to forward
subsequent input signals from the mput device 516 to the
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second processing unit 508 when the pointer in the top loca-
tion 602 1s located 1n the top transition area of the first display
512.

When the pointer 1s 1n the right location 604 (as shown 1n
FIG. 6), it 1s located 1n the right transition area of the first
display 512. When the first processing unit 510 searches the
display map 700 to determine the next processing unit, 1t uses
the first column index 710 (for the current processing unit),
and the second row 1ndex 718 (for the right transition area) to
locate the entry 1n the display map 700 corresponding to the
next processing unit. As shown in FIG. 7, the first column
index 710 and the second row index 718 reference an entry for
Processing Unit, (the third processing unit 502) This entry 1n
the display map 700 informs the first processing unit 510 that
the third processing unit 502 1s the next processing unit, and
the first processing unit 510 1s then able to forward subse-
quent 1nput signals from the mput device 516 to the third
processing unit 502 when the pointer in the nght location 604
1s located 1n the right transition area of the first display 512.

When the pointer 1s in the bottom location 606 (as shown 1n
FIG. 6), 1t 1s located in the bottom transition area of the first
display 512. When the first processing unit 510 searches the
display map 700 to determine the next processing unit, 1t uses
the first column index 710 (for the current processing unit),
and the fourth row 1index 722 (for the bottom transition area)
to locate the entry 1n the display map 700 corresponding to the
next processing unit. As shown in FIG. 7, the first column
index 710 and the fourth row index 722 reference an entry for
Processing Unit, (the fourth processing unit 514). This entry
in the display map 700 informs the first processing unit 510
that the fourth processing unit 514 is the next processing unit,
and the first processing unit 5 10 1s then able to forward
subsequent 1mput signals from the mput device 516 to the

fourth processing unit 314 when the pointer 1n the bottom
location 606 1s located 1n the bottom transition area of the first
display 512.

When the pointer 1s 1n the left location 600 (as shown 1n
FIG. 6), 1t 1s located 1n the left transition area of the first
display 512. When the first processing unit 510 searches the
display map 700 to determine the next processing unit, i1t uses
the first column index 710 (for the current processing unit),
and the first row index 716 (for the left transition area) to
locate the entry in the display map 700 corresponding to the
next processing unit. As shown in FIG. 7, the first column
index 710 and the first row index 716 reference an entry for
Processing Unit. (the fifth processing unit 52 0) This entry 1n
the display map 700 informs the first processing unit 310 that
the fifth processing unit 520 1s the next processing unit, and
the first processing unit 510 1s then able to forward subse-
quent mput signals from the mput device 516 to the fifth
processing unit 520 when the pointer 1n the left location 600
1s located 1n the left transition area of the first display 512.

After the first processing unit 510 has determined the next
processing unit and forwarded subsequent input signals from
the input device 516, the next processing unit becomes the
control processing unit. The control processing unit monitors
the movement of a pointer on a display to which 1t 1s opera-
tively coupled, and detects when the pointer 1s located 1n a
transition area of that display. When this occurs, the control
processing element searches the display map of FIG. 7 1n a
manner similar to that described above to determine the next
processing unit.

Many entries shown in FIG. 7 have no value, or an “X”
shown, for the next processing unit. In these istances, there
1s no next processing unit that will recerve input signals of the
input device 516 forwarded from the first processing unit 510
(1.e. the master processing unit). Because there 1s no next
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processing unit, the current control processing unit will main-
tain control of data received from the 1nput device 516, and
the pointer shown on the display will maintain its current
position. As an example, the column imndex 708 (for a control
Processing Unit, ) and the row index 716 (left transition area)
have a next processing unit entry of “X.,” because there 1s no
processing unit shown 1n FIG. 6 located to the left of the
second processing unit 508. In this scenario, the second pro-
cessing unit 508 will maintain control and continue to receive
input signals from the mput device 516.

In the embodiment shown in FIG. 7, the display map
includes imndexes by row and column. The display map 1s not,
however, limited to row and column indexes. Other embodi-
ments include indexes of different format. In addition, some
embodiments include additional transition area indexes to
those described above. In one embodiment, the display map
includes transition area indexes for an upper-left transition
area, an upper-right transition area, a lower-left transition
area, and a lower-right transition area, corresponding to these
transition areas on a display.

FIG. 8 15 a detailed view of a display map for determining,
a next processing unit according to another embodiment of
the mvention. A display map 800 includes a plurality of
control processing unit indexes, one or more display transi-
tion-area i1ndexes, and one or more next processing unit
entries that are each referenced by one of the control process-
ing unit indexes and one of the display transition-area
indexes. In this embodiment, columns are indexed by a pro-
cessing unit 812, and rows are indexed by a transition area
814. The column 1indexes correspond to the processing unit
having current control from the mput device 516 (1.¢. recerv-
ing current input signals from the mput device 516). In this
embodiment of the display map, however, there are fewer
next processing unit entries having a value of “X.” That 1s
because the display map 800 implements a different tech-
nique of determining the next processing unit. The display
map 800 implements a roll-over technique. For example, as
shown in FI1G. 6, there 1s no processing unit located physically
above the second processing umt 308. However, a roll-over
technique provides that the fourth processing unit 514 would
receive subsequent control of input data from the input device
516 when the second processing unit 308 detects that a
pointer on the second display 506 1s located 1n a top transition
area of the display. The column index 808 (Processing Unit, )
and the row index 820 (top transition area) of the display map
800 indicate that the fourth processing umt 514 (Processing
Unit,) 1s the next processing unit 1n this case. Similarly, 1f the
fourth processing unit 514 has current control of the mput
device 516, and 1t detects that a pointer on the fourth display
518 1s located 1n the bottom transition area, then control will
be passed to the second processing umt 508, such that the
second processing unit 508 will receive mput signals of the
input device 516 that are forwarded from the master process-
ing unit (1.¢. the first processing unit 510). The column index
804 (Processing Unit, ) and the row index 822 (bottom tran-
sition area) of the display map 800 indicate that the second
processing unit 508 (Processing Unit, ) 1s the next processing,
unit.

FIG. 6 also shows that there 1s no processing unit located
physically to the right of the third processing unit 502. A
roll-over technique provides, however, that the fifth process-
ing unit 520 would receive subsequent control of input data
from the mnput device 516 when the third processing unit 502
detects that a pointer on the third display 504 is located 1n a
right transition area of the display. The column index 806
(Processing Unit,) and the row index 818 (right transition
area) ol the display map 800 indicate that the fifth processing
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unmt 320 (Processing Units ) 1s the next processing unit in this
case. Similarly, 1t the fifth processing unit 520 has current
control of the input device 516, and 1t detects that a pointer on
the fifth display 522 1s located in the left transition area, then
control will be passed to the third processing unit 502, such
that the third processing unit 502 will receive input signals of
the input device 516 that are forwarded from the master
processing unit (1.e. the first processing unit 310). The column
index 802 (Processing Unit.) and the row index 816 (lett
transition area) indicate that the third processing unit 502
(Processing Unit,) 1s the next processing unit.

FI1G. 9 1s a high-level flow diagram that 1llustrates a method
for forwarding input signals of an mput device to a next
processing unit according to one embodiment of the 1nven-
tion. A tlow diagram 900 begins with a block 902, 1n which
the method begins operation. The tlow diagram 900 shows
operation of a control processing unit that 1s currently receiv-
ing mnput signals from an mput device operatively coupled to
a master processing unit. The control processing unit pro-
cesses these mput signals and sends output signals to a dis-
play. The output signals control movement of a pointer on the
display. The control processing unit may be the same as the
master processing unit, but it need not be. In a block 904, the
control processing unit checks the location of the pointer on
the display. In a block 906, the control processing units
checks 11 the pointer 1s located within a transition area of the
display. If the pointer 1s not located within the transition area,
then the control processing unit returns to the block 904,
where 1t again checks the location of the pointer. I, however,
the pointer i1s located within the transition area, then the
master processing unit forwards one or more input signals of
the input device to a next processing unit 1n a block 908. In
one embodiment, the next processing unit 1s different from
the control processing umt. The flow diagram 900 ends with
a block 910.

In some embodiments, the control processing unit further
determines an amount of time the pointer 1s located within the
transition area. If the pointer 1s located within the transition
area for a sufficient period of time, then the master processing
umt will transfer processing of operations and forward sub-
sequent 1nput signals of the input device to the next process-
ing unit. Otherwise, the master processing unit will not for-
ward the 1put signals. The period of time in the transition
area required as a prerequisite for forwarding 1nput signals
can be configured and later adjusted by a user. In one embodi-
ment, the master processing unit will transfer input signals
from the mput device to the next processing unit 1f the pointer
1s located 1n a transition area for a predetermined amount of
time. Embodiments of the mvention are not limited to any
particular amount of time. In one embodiment, the amount of
time 1s set by the user and can be adjusted by the user as
desired to any amount. In another embodiment, the amount of
time 1s 1n a range from about Y2 second to about 2 seconds.

In another embodiment, the method of the flow diagram
900 further includes configuring a master display map on the
master processing unit, and transmitting a copy of the master
display map from the master processing unit to one or more
processing units that include the next processing unit and the
control processing unit, and determining the next processing
unit from an entry in the master display map. In another
embodiment, the control processing unit searches the copy of
the master display map to determine the next processing unit.

In another embodiment, the method of the flow diagram
900 further includes updating the master display map on the
master processing unit, and transmitting an updated copy of
the master display map from the master processing unit to the
control processing unit, wherein the updating of the master
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display map 1s performed in response to a user-initiated
request to change the master display map.

FIG. 10 1s a high-level flow diagram that illustrates a
method for checking a display map and transierring process-
ing of operations to a next processing unit according to
another embodiment of the invention. In this embodiment, a
machine-accessible medium (such as, for example, a mass
storage device) includes machine-executable instructions
stored thereon to perform the method 1llustrated 1n F1G. 10. A
flow diagram 1000 begins with a block 1002. In a block 1004,
a control processing unit recerves one or more mput signals
generated by an input device, wherein the input device 1s
coupled to a master processing unit. In some embodiments,
the control processing unit 1s the same as the master process-
ing unit. The one or more 1input signals generated by the input
device control movement of a pointer on a display. In a block
1006, the control processing unit detects when the pointer 1s
located within a transition area of the display. Upon such
detection, the control processing unit checks a display map to
identify a next processing unit to receive one or more subse-
quent mput signals generated by the mput device 1n block
1008. In a block 1010, the control processing unit transfers
the processing of operations 1n response to the one or more
subsequent input signals to the next processing unit. The tlow
diagram 1000 ends with a block 1012.

In some embodiments, the method of the flow diagram
1000 turther includes transferring the one or more subsequent
input signals generated by the mnput device to the next pro-
cessing unit. In other embodiments, the method further
includes determining an amount of time that the pointer 1s
located within the transition area.

FI1G. 11 1s a flow diagram that 1llustrates a power-up cycle
for a processing unit and display map initialization according
to one embodiment of the mvention. A flow diagram 1100
begins with a block 1102, when the processing unit 1s pow-
ered up. In a block 1106, the processing unit checks to see 1f
an mput device 1s attached to it. If an mnput device 1s attached,
then a self-discovery block 1110 indicates that the processing,
unit 1s a master processing unit (because a master processing,
unit 1s one that 1s operatively coupled to an input device). In a
block 1114, the master processing unit sends a copy of a
display map to all non-master processing units in the system.
A block 1118 then begins a control cycle for the processing
unit, as further described 1in FIG. 12. A block 1120 ends the
flow for the master processing unit.

If an mput device 1s not attached, then the self-discovery
block 1104 1ndicates that the processing unit 1s a non-master
processing unit. In a block 1108, the non-master processing,
unit recerves the display map that 1s sent from the master
processing unit. A block 1112 then begins a wait cycle for the
non-master processing unit, as further described in F1G. 13. A
block 1116 ends the tlow for the non-master processing unit.

FI1G. 12 15 a flow diagram that illustrates a control cycle for
transierring processing of operations to a next processing unit
according to one embodiment of the invention. A flow dia-
gram 1200 describes the control cycle indicated 1n the block
1118 of FIG. 11. The flow diagram 1200 begins with the start
of the control cycle 1n a block 1202 on a control processing
unit. In a block 1204, the control processing unit receives
input signals from the input device. In a block 1206, the
control processing unit checks if a pointer controlled by
movement of the input device 1s located 1n a display transition
area. IT not, then flow returns to the block 1204. If the pointer
1s located 1n a transition area, then the control processing unit
consults its display map to 1dentify the next processing unit 1in
a block 1208. In a block 1210, the control processing unit
checks 1f 1t 1s connected to a display switch. IT1t1s, then 1t sets,
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or toggles, the switch to the next processing unit 1n a block
1212, so that output of the next processing unit will be sent to
the display operatively coupled to the display switch. A block
1214 1s performed after the block 1212. It the control pro-
cessing unit 1s not connected to a display switch, the block
1214 1s also then performed. In the block 1214, the control
processing unit sends a control message to the next process-
ing unit and the master processing units. The control message
indicates that subsequent control of the mput device 1s to be
passed to the next processing unit. In a block 1216, the control
processing unit checks 1t it 1s a master processing unit (1.e. 1f
it 1s connected to the mput device). It not, then the control
processing unit begins a wait cycle i a block 1220 (further
described 1n FIG. 13). I 1t 1s a master processing unit, then 1t
transiers processing of operations to the next processing unit
in a block 1218. After the block 1218, the master processing
unit begins 1ts wait cycle in the block 1220. A block 1222 ends
the control cycle 1n the flow diagram 1200.

FIG. 13 1s a flow diagram that illustrates a wait cycle
according to one embodiment of the invention. A flow dia-
gram 1300 describes the wait cycle indicated 1n the block
1112 of FIG. 11. The flow diagram 1300 begins with the start
of the wait cycle 1 a block 1302. In a block 1304, the pro-
cessing unit in the wait cycle waits for a control message from
a control processing unit. In a block 1306, the processing unit
checks 11 1t has received a control message. If 1t has not, then
it returns to the block 1304 in the flow diagram. If it has
received a control message, the processing unit checks 111t 1s
a master processing unitin a block 1310 (i.e. 11 1t 1s connected
to an input device). IT 1t 1s not, then the processing unit begins
a control cycle 1n a block 1314. I1 1t 1s a master processing
unit, the master processing unit checks the control message to
determine 1 the next processing unit (as indicated in the
control message) 1s the same as the master processing unit 1n
a block 1312. If it 1s, then the master processing unit returns
control of the mput device to the master processing unit in a
block 1316, such that the master processing unit receives the
input signals from the mput device. The master processing
unit then begins 1ts control cycle in the block 1314. If the next
processing unit 1s not the same as the master processing unit,
then the master processing unit forwards the input signals
from the input device to the next processing unit 1n a block
1308. In this scenario, a control processing unit has sent the
master processing unit a control message only to inform the
master processing unit of which next processing unit 1s to
receive subsequent input signals from the input device. Mas-
ter processing unit then returns to the block 1304 and waits for
turther control messages. A block 1318 ends the wait cycle 1n
the flow diagram 1300.

Although specific embodiments have been illustrated and
described herein, 1t will be appreciated by those of ordinary
skill 1n the art that any arrangement which 1s calculated to
achieve the same purpose may be substituted for the specific
embodiment shown. This application 1s intended to cover any
adaptations or variations of the specific embodiments of the
invention.

What 1s claimed 1s:

1. An apparatus comprising:

a Processor;

a memory; and

a machine-accessible medium having machine-executable

instructions stored thereon, the machine-executable
istructions to be executed by the processor from the
memory to control two or more processing units from
one mmput device, wherein signals from the one 1nput
device are selectively sent to one of the two or more
processing units, and wherein when a pointer, under
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control by the one input device within a user interface, 1s
moved to a transition area of a user interface of a first

processing unit, the signals from the one input device are
transierred to a second processing unit.

2. The apparatus of claim 1, further comprising two or
more mput/output devices to provide input signals to the
Processor.

3. The apparatus of claim 2, wherein the one or more
input/output devices comprise a mouse.

4. The apparatus of claim 2, wherein the one or more
input/output devices comprise a keyboard.

5. A system comprising:
a master processing unit;

a next processing unit operatively coupled to the master
processing unit; and

an 1nput device operatively coupled to the master process-
ing unit, the mput device to control the master process-
ing unit and the next processing unit through signals
selectively sent to one of the two processing units,
wherein control may be switched between the master
processing unit and the next processing unit, and
wherein when a pointer, under control by the one 1nput
device within a user interface, 1s moved to a transition
area of a user interface of the master processing unit, the
signals from the one mput device are transierred to the
next processing unit.
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6. The system of claim 5, further comprising a display
coupled to the master processing unit, the display to present
output from the master processing unit and the next process-
ing unit.

7. The system of claim 6, further comprising a display
switch operatively coupled to each of the master processing
unit, the next processing unit, and the display, wherein the
display switch 1s toggled when control 1s switched between
the master processing unit and the next processing unit.

8. The system of claim 7, wherein the display switch 1s a
hardware-based video switch.

9. The system of claim 5, further comprising:

a first display operatively coupled to the master processing,
unit, the first display to present output from the master
processing unit; and

a second display operatively coupled to the next processing,
unit, the second display to present output from the next
processing unit.

10. The system of claim 5, wherein the next processing unit

1s coupled to the master processing unit through a network.

11. The system of claim 10, wherein the network comprises
Ethernet network.

12. The system of claim 5, wherein the mput device com-
prises a mouse.

13. The system of claim 12, wherein the input device fur-
ther comprises a keyboard.
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hereby corrected as shown below:

On the title page, item (54 ), in column 1, lines 1-3, delete “SYSTEM AND METHOD
FOR CONTROLLING MULTIPLE PROCESSING UNITS WITH A SINGLE INPUT
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MULTIPLE PROCESSING UNITS WITH A SINGLE INPUT DEVICE --, therefor.
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